OBJECTIVE: To examine the relationship between having a regular physician, results of screening tests for cardiovascular risk (hypertension, hypercholesterolemia) and efforts to lose weight among obese adults. DESIGN: Analysis of a population-based telephone survey (2002 Behavioral Risk Factor Surveillance System). SETTING: Four states (Iowa, South Carolina, South Dakota, Virginia) in the US. PARTICIPANTS: Adults (Z18 y old) who were obese (body mass index Z30 kg/m 2 ) (unweighted n ¼ 1735). MAIN OUTCOME MEASURES: Currently attempting to lose weight; changes in diet or exercise as strategies to lose weight. RESULTS: Obese individuals with a personal physician were more likely to report attempts to lose weight in the face of screening normal for hypertension or hypercholesterolemia than those without a personal physician (75.6 vs 60.5% for hypercholesterolemia, P ¼ 0.03; 74.6 vs 57.7% for hypertension, P ¼ 0.01). In adjusted models, obese individuals screening normal for hypertension but having a personal physician were significantly more likely to attempt to lose weight than individuals without a personal physician (OR 1.71, 95% CI 1.12-2.60). CONCLUSIONS: Having a regular physician is associated with a higher likelihood of attempted weight loss among obese individuals who believe that they do not have hypertension or hypercholesterolemia, than their counterparts with no regular physician. This suggests a previously unrecognized benefit of having a personal physician.
Perceiving oneself at risk is associated with behavior change. Individuals who screen normal for a health condition are much less likely to adopt healthy behaviors than those who screen abnormal for that condition. [1] [2] [3] For example, several studies have indicated that individuals who screen normal for hypercholesterolemia, a risk factor for cardiovascular disease, are much less likely than those screening abnormal to adopt healthy eating and exercise regimens. [2] [3] [4] Obese individuals who screen normal for cardiovascular risks like hypertension or hypercholesterolemia may conclude that there is no need to change their diet and exercise, despite their obesity.
The relationship between the patient and a physician may play a role in adopting positive diet and exercise behaviors by obese patients. Obese patients who report being advised by a physician to lose weight are more likely to report trying to lose weight than those not advised. 5, 6 However, the impact of advice may be dependent on having a regular physician. Studies have shown that having a regular physician is associated with increased medication adherence, increased preventive care and better control of chronic disease. [7] [8] [9] [10] It is unclear whether obese patients who have a regular physician might adopt positive diet and exercise behaviors even in the presence of a normal screening test for hypertension or hypercholesterolemia. Thus, the purpose of this study was to examine, in a multistate survey, the relationship between having a regular or personal physician, screening normal or abnormal for hypertension or hypercholesterolemia and efforts to lose weight and increase exercise in the obese.
Methods
This study is an analysis of data from the 2002 Behavioral Risk Factor Surveillance System (BRFSS). The BRFSS is an ongoing random-digit dialing telephone survey of the adult population of the US conducted by state health departments and the Centers for Disease Control and Prevention. This annual survey is designed to monitor state-level prevalence of the major behavioral risks among adults associated with premature morbidity and mortality, collecting information about actual behaviors, rather than knowledge or attitudes about risk factors. Details about the sampling design, purpose, validity and reliability of the BRFSS have been published elsewhere.
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Sample
Since not all questionnaire modules are conducted by every state, the current study is limited to individuals from four states (Iowa, South Carolina, South Dakota, Virginia). The sample is composed of adults (Z18 y of age) who were obese according to their body mass index (BMI, calculated as weight in kilograms divided by the square of height in meters). BMI of Z30 kg/m 2 corresponds to being obese. 12 We also limited the sample to individuals who lacked cardiovascular disease and comorbidities and would presumably not be receiving advice to lose weight because of these comorbidities. We therefore excluded individuals who reported previously being told by a doctor or health professional that they had diabetes, coronary heart disease, myocardial infarction or stroke.
Variables
We defined having a personal physician according to the question 'Do you have one person you think of as your personal doctor or health care provider?' Individuals who answered that they did not have one individual physician were asked if there is more than one, or no particular person, who they see for regular medical care. Owing to the uncertainty in the meaning for patient-physician relationships for the individuals who said that they had multiple providers, we excluded them from the analyses. We defined screening for hypercholesterolemia according to a new variable created from several questions available in the BRFSS combining information about past screening for cholesterol level and information about the result of that screening. All individuals included in the study reported that they had at some time received a blood cholesterol screening test. Individuals were defined as having screened normal if they reported that they had never been told by a doctor or health professional that their blood cholesterol was high. Individuals defined as screening abnormal reported that they had been told that their blood cholesterol was high.
We defined screening for hypertension according to the question 'Have you ever been told by a doctor, nurse or other health professional that you have high blood pressure?' Women answering yes, but told only during pregnancy, were counted with those answering no to the question.
Diet and exercise strategies to lose weight were assessed by self-reports. The diet question focused on eating 'either fewer calories or less fat to lose weight'. The exercise question asked if the individual was 'using physical activity or exercise to lose weight.' An additional diet question was analyzed in this study because it focused on a different rationale for changing one's diet. We examined responses to the question, 'To lower your risk of developing heart disease or stroke are you eating fewer high fat or cholesterol foods?' Several control variables were also available in the data set. Those included age, race, sex, income, health insurance, education and a one-item general health status measure.
Analysis
We conducted analyses with SUDAAN to account for the weighting and complex sampling design. 13 We computed w 2 analyses for bivariate relationships between screening results and attempted weight loss among those with and without a personal physician. We also computed a series of logistic regression models with attempted weight loss as the outcome. The first model was computed with attempts to lose weight, having a personal physician and screening for hypercholesterolemia. The second model was computed with attempts to lose weight, having a personal physician and screening for hypertension. All regressions were adjusted for age, race, sex, BMI, income, education, having health insurance, and general health status. Models were limited to individuals with BMI Z30 kg/m 2 (obese).
Persons having diagnosed hypertension were excluded from the analyses of hypercholesterolemia, and persons having diagnosed hypercholesterolemia were excluded from the analyses of hypertension. The analyses were limited in this way to decrease the likelihood of behavioral change based on the results of another CVD risk factor. The unweighted sample used in the analyses focusing on hypercholesterolemia was 1137 individuals, while the unweighted sample for hypertension analyses was 1735 individuals.
Results
The characteristics of the samples screened for hypertension and hypercholesterolemia are presented in Table 1 . The relationships between having a personal physician and attempts to lose weight by obese individuals according to results of screening tests for hypertension or hypercholesterolemia are shown in Table 2 . Among obese individuals, patients with no personal physician were significantly less likely to be attempting to lose weight than individuals with a personal physician in the face of screening normal, whether the test was for hypertension or hypercholesterolemia.
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There were few differences in the weight loss strategies employed by obese individuals with a personal physician whether or not they had been identified as having hypercholesterolemia. Among individuals with hypercholesterolemia, 86.0% were eating fewer calories or less fat to lose weight while 89.9% of individuals who screened normal were also eating fewer calories or less fat (P ¼ 0.46). Similarly, among individuals with hypercholesterolemia, 67.6% were using physical activity or exercise to lose weight, while 74.3% of individuals who screened normal were doing the same thing (P ¼ 0.39). However, as might be expected, when obese individuals were asked if they were eating fewer high fat or high cholesterol foods to lower their risk of developing heart disease or stroke, having a diagnosis of hypercholesterolemia was important. Obese individuals with one personal physician and previously diagnosed hypercholesterolemia were more likely than those who screened normal to be changing their diet to lower their heart disease risk (76.7 vs 66.0%, P ¼ 0.04).
There were no differences in the weight loss strategies by obese persons with a personal physician that were related to a diagnosis of hypertension. Among individuals with hypertension 83.9% were eating fewer calories or less fat to lose weight, while 88.5% of individuals without hypertension were doing so (P ¼ 0.63). Among persons with Continuity, weight loss and hypertension AG Mainous III et al hypertension 67.5% were using physical activity or exercise to lose weight, while 77.3% of those who did not have hypertension were doing the same thing (P ¼ 0.16). Similarly, among obese individuals with one personal physician who had been diagnosed with hypertension, 70.9% were changing their diet to lower their heart disease risk, while 64.2% of those without hypertension were doing so (P ¼ 0.33).
The results of the logistic regressions indicate that the significant unadjusted relationships among obese individuals with a personal physician who screened normal for another cardiovascular risk factor being more likely to attempt to lose weight than individuals without a personal physician were confirmed in the adjusted analysis focusing on screening for hypertension (Tables 3, 4) . Although the odds ratio in the analysis focusing on the results of screening for hypercholesterolemia is in a similar direction as that for the hypertension analysis, the relationship is not significant at the 95% confidence level.
Discussion
Being obese carries significant cardiovascular disease risk, however, this risk perception may be minimized when screening normal for other CVD risk factors like hypercholesterolemia or hypertension. Screening normal may potentially be perceived by the patient as a clean bill of health. Individuals who are obese and should be attempting to lose weight are more likely to be trying to lose weight in the face of screening normal for a CVD risk factor when they indicate that they have a personal physician. This suggests a previously unreported benefit to the patient-physician connection. However, this finding was not consistently demonstrated when potential confounding variables were considered.
The findings from this study exemplify the complexity and problems in investigating the impact of the patientphysician relationship on outcomes in large naturally occurring populations. In the context of the potential mixed message of risk and concomitant behavior change, being obese and screening normal for hypertension or hypercholesterolemia, having a personal physician may allow for a more effective discussion of risk. Characteristics of therapeutic patient-physician relationships including trust in the physician and agreement between patient and physician regarding diagnosis and treatment may be taking place for patients who identify a regular doctor. 7, 14 However, because continuity of care between a patient and a provider or even the more general construct of patient perception of having a personal physician in the nonrandomized 'real world' is intertwined with a variety of other variables like health insurance, a patient's desire for continuity, a matching of the health beliefs of the patient and the physician, or even the patient's age or gender, the possibility of confounding with an outcome must be considered. [15] [16] [17] [18] The current study showed a strong consistent bivariate association between having a personal physician and a positive health behavior among obese individuals in the face of conflicting health risk information. An adjusted relationship was demonstrated for screening tests for hypertension but not hypercholesterolemia. The strong, consistent bivariate relationships and the direction of both of the adjusted relationships suggests that the patientphysician relationship has a previously unidentified benefit but that we may need a better understanding of how the patient-physician relationship develops and among what types of people. In that way, a more sophisticated understanding of the benefits of the patient-physician relationship can be gleaned. Strengths of this study include the large sample and the complex sampling design to increase representativeness. Also, we examined the relationship of attempted weight loss in patients with and without a personal physician and screening tests for two different conditions, hypertension and hypercholesterolemia, with similar results. However, our study has several limitations. Patient self-reports may be affected by memory and desires to provide socially desirable answers. Self-reports of screening abnormal may be affected by memory. However, a self-report does represent that the patient internalized the information, which would be Continuity, weight loss and hypertension AG Mainous III et al important for potential behavior change. Also, by limiting the study to obese individuals, we have attempted to account for individuals, particularly marginally overweight individuals who may under-report their weight. 19 Second, some individuals may receive a substantial amount of care from more than one physician, thereby potentially having positive therapeutic relationships with multiple providers. By restricting the study to individuals who report having one personal physician or no personal physician, we potentially miss these people. Third, because the groups were not randomly assigned, there may be other potential explanations for the observed associations. For example, a patient might seek a relationship with a personal physician because they are particularly oriented toward adopting recommended health strategies from this expert.
In conclusion, having a personal physician is associated with a higher likelihood of attempted weight loss in obese individuals who screen normal for some other CVD risk factors than their counterparts with no personal physician. Future research could focus on the patient-physician relationship to determine if factors such as trust, agreement between the patient and physician or counseling impact health behaviors in a nonself-selected population.
